Toxic megacolon can be a form of severe clinical course of the infection with Clostridium difficile (ICD), lifethreatening, requiring a particular course of treatment.
Introduction
Infection with Clostridium difficile is directly related to the destruction of the microbiome after antibiotherapy (especially fluoroquinolone, cephalosporin, clindamicyn). In 2011 Centers for Disease Control and Prevention declares ICD a matter of public health and the main side effect after treatment with medication in the hospitals from the United States [1] . This thing occurred after the registration in 2011 in the United States of 500.000 ICD cases with 29.000 deaths in the first 30 days after diagnosis and 83.000 cases which presented recurrence. Moreover, the cost of a patient with ICD was estimated in the United States at approximately 35.000 American dollars and the ICD cost for the entire American health system at 3 billion dollars [1] .
Clostridium difficile is a Gram-positive bacillus, anaerobe, formed of spores, first identified in 1935 (Hall and O'Toole) in the flora of the healthy newborns' colon [1] . It was considered non-pathogenic until 1978 (Bartlett and colleagues) [2, 3] , when it was identified as a pathogenic agent of pseudomembranous colitis to a patient pre-treated with antibiotics. Polymerase chain reaction (PCR) detection of tcdB (toxin B Clostridium difficile) was first reported by Gumerlock in 1993 [4] .
The epidemiology of this disease has dramatically changed in the past years with important increases of incidence and severity of cases reported in the United States and Europe [1] . This modification was assigned to the occurrence of a Clostridium difficile (CD) hypervirulent strain associated with the epidemics from Canada, USA, Europe [1, 5, 6, 7] -(BI/ NAP1/027), rapidly spreading strain, with a mutation in a negative regulator of the toxin production which leads us to an increase in the toxin production. This strain also synthesizes an additional toxin, it has an increased ability to generate germs and is highly resistant in comparison to the historical strain [1] . Other strains are also cited, such as the one identified in a Polish study, ribotype 046, resistant to rifampicin, present in patients with ICD and antituberculous treatment [8] .
Several studies performed in Romania demonstrate that the main circulating strain is ribotype 027 [9, 10] .
The clinical ICD list includes diarrhea (minimum 3 stools a day with reduced consistency -5-7 Bristol scale), ileus (constipation and vomits with enteral distensia) and toxic megacolon.
Toxic megacolon associated with ICD has an incidence of 0.4-3% [11, 12] and a mortality rate of 38-80% [12, 13] .
There are available several studies on TM in South-East of Romania: the Constanta Infectious Disease Hospital reports 3 ICD cases with TM out of 408 ICD cases (1.36%), treated between 2014-2016, determined with CD ribotype 027, among which one case evolved favorably with therapy associated with vancomycin-metronidazole and two cases with vancomycin-metronidazole-tigecycline [14] .
The Galati Infectious Disease Hospital treated 744 ICD cases, among which 4 toxic megacolon (0.537%) [15] .
Toxic megacolon represents the total or partial dilatation of the colon, non-obstructive, over 6 cm in diameter, associated with systemic toxicity signs. Toxic megacolon was initially described in 1950 by Marshak and Lester [16] , and Jalan, in 1967 [17] , defines the three mandatory diagnosis criteria:
A -radiologic -transverse or ascending colon dilatation over 6 cm in diameter;
B -three criteria of the following -fever over 38.6 degrees Celsius, heart rate over 120/min, leukocytosis over 10 500/µl, anemia; C -one criteria of the following -dehydration, confusion, electrolyte abnormality, hypotension.
Toxic megacolon was initially described as a complication of ulcerative colitis, then in various forms of colitis: inflammatory, ischemic, infectious, after x-ray, unspecific colitis secondary to chemotherapy [18, 19] , complication of the collagenous colitis [20, 21] , colitis from the Behcet syndrome [22, 23] , Kaposi syndrome [24] and pseudomembranous colitis after therapy with methotrexate.
The potential germs involved in the TM etiology are: Salmonella spp., Shigella spp., Campylobacter spp., Yersinia spp., Clostridium difficile [11, 12, 25] , Entamoeba histolytica, Cryptosporidium [26] , Cytomegalovirus [27] , Rotavirus [28] , Aspergillus spp. [29] .
Moreover, they have been mentioned to create the risk of TM: abrupt discontinuities in therapy with steroids, sulfasalazine, aminosalicylic acid 5, as well as medication with negative impact on the intestinal motility (anticholinergics, antidepressives, loperamide, opioids). [30] .
Anatomopathologically, in TM from ICD, parietal inflammation seems to affect the muscles and determine neuronal injury, leading to motility and dilatation disorders [12] .
Case presentation
We present the case of a Caucasian man, admitted in November 2014 in the Galati Infectious Diseases, 69 years old, living in urban environment, retired, no chronic affections, immunocompetent, undergone surgery for bilateral inguinal hernia.
The patient received antibiotherapy with a dose of cephalosporin IIIrd generation before surgery and tree days after surgery and discharge from hospital seven days before ICD onset. The disease occurred 5 days before being admitted in the Infectious Diseases Hospital.
At admission, the patient had 5-6 liquid stools/ day, anorexia, nausea, vomiting, dry tongue, apyretic, diffuse abdominal pain, tachycardia, normal blood pressure (BP), body mass index 23.2, leukocytosis 31.350/Ul (normal-4000-10000), neutrophils 82% (normal-50-62%)-25.710/Ul (normal 2000-7500), no anemia, fibrinogen 709mg/dl(normal 180-350), erythrocyte sedimentation rate-36mm/h(n-0-15), toxin A Clostridium difficile negative, toxin B-positive (Certest Biotec-immunochromatographic method), coproculture in aerobiosis and uroculture negative (table 1) .
Vancomycin is administered 250 mg every 6 hours, it is considered a medium severity case, ATLAS score 3 (age over 60, leukocytosis over 25000/UI).
After 7 days, clinical evolution is unfavorable and the patient presents: 6 liquid stools/day, subfebrility, 9790/Ul leucocytes, 72,9% neutrophils, erythrocyte sedimentation rate (esr)-19mm/h, fibrinogen-376mg/dl, negative procalcitonin, C protein reactive positive, serum albumin-2,18g/ dl, toxin A and B Clostridium difficile low positive (immunochromatography).
Abdominal ultrasound reveals colon with thickened diffuse walls, intraperitoneal fluid in small amount, right pleural collection in small amount.
Treatment is changed as follows: vancomycin 500 mg every 6 hours, metronidazole 500mg every 8 hours and the case is considered severe (ATLAS score 4-age over 60 years, fever -37.9 degrees Celsius, serum albumin 2.18g/dl).
Clinical evolution remains unfavorable and in 9 days the patient presents: 8 liquid stools/day, marked asthenia, diffuse abdominal pain, leucocytes-6710/ UI, neutrophils -47%, ATLAS score 5-age over 60 years, fever -38.6 degrees Celsius, serum albumin 1.97g/dl Systemic Inflammatory Response Syndrome -SIRS -fever, tachycardia).
Colonoscopy reveals: rectum mucous and colon with multiple inflammatory areas, covered by yellow residue, possibly fibrin, with form of pseudostenosing at hepatic angle, suggestive for colitis with clostridium difficile.
Figure 1 Colonoscopy image -Clostridium Difficile infection, inflammatory mucous with areas covered by yellow residue 1-4 mm
Abdominal-pelvic cat scan with contrast agent reveals: right pleural minimum liquid reaction, circumferential parietal thickness throughout the colon, also affecting the last ileal ansa, modifications of inflammatory type in the near peritoneal tissue. Previous treatment with antibiotics is cancelled and tigecycline is initiated -100 mg first dose, then 50 mg every 12 hours (ATLAS score 5).
In the 5 th day of treatment with tigecycline, the patient becomes apyretic with 2 semi-solid stools/day, leucocytes 6.980/UI, neutrophils 28,8%, esr-4mm/h, serum albumine-1,97g/dl.
After 11 days of treatment with tigecycline -1 solid stool/day, soft painless abdomen, leucocytes -8110/UI, neutrophils 66,9%.
The patient is discharged after 14 days of treatment with tigecycline, after 3 days of normal stool.
Discussion
This ICD case, immunocompetent men, no comorbidities, no invalid chronic diseases, with some risk factors for ICD, like: short therapy with cephalosporin, abdominal surgery, age over 65 years, discharge from hospital seven days before ICD onset, initially considered medium severity, was treated orally with vancomycin.
Clinical aggravation imposed the association of metronidazole due to the occurrence of feverish, the persistence of 4-6 liquid stools/day, the occurrence of ascites and colon-ultrasound dilatation, the persistence of positive tests of Clostridium toxins in the stool despite the decrease in leukocytosis.
The cancellation of vancomycin and metronidazole was required due to the occurrence of the TM criteria: 8 liquid stools/day, colonoscopy with typical ICD images, TM radiologic criterionCat scan -dilatation of ascending colon over 6 cm, clinical criteria: fever 38.6 degrees Celsius, pulse 122/minute, the occurrence of disease with leukocytes 31 350 leukocytes/µl, BP 90/60mmHg (despite the support perfusion treatment), important abdominal distension, stasis, intestinal subocclusion aspect.
It was performed colonoscopy, despite the high risk of bowel perforation with suspected pathology associated colon that could explain clinical worsening and lack of response to vancomycin and metronidazole but it only revealed changes suggestive for ICD. Colonoscopy also revealed no perforations which justifies the continuation of drug therapy and surgical surveillance only.
The development of the TM criteria during treatment with vancomycin and metronidazole and the immediate clinical resolution under tigecycline suggests the presence of a CD strain resistant to vancomycin and metronidazole (not documented in terms of bacteria due to the inability of the laboratory to perform the culture in anaerobiosis and CMI for antibiotics) and sensible to tigecycline.
There are few data related to metronidazole and vancomycin resistance of CD. Freeman reported, in Europe, in 2015, 0.11% Clostridium difficile strains resistant to metronidazole (MIC ≥ 8 mg/L) and 2,2% Clostridium difficile strains resistant to vancomycin (MIC ≤ 2 mg/L) [31] .
We also take into consideration the gastric stasis which decreases effective oral medications (vancomycin, metronidazole) and increased efficiency, in such cases, intravenous medication (tigecycline).
It is noted that the initial testing was positive only toxin B and testing of clinical worsening were positive by both toxin A and B. This may be due to limited sensitivity Immunochromatographic tests or superinfection with a new strain of CD, with both toxins positive that may be responsible for worsening case.
The normalization of the number of leukocytes was not related to the clinical cure and did not prove a useful parameter for monitoring the evolution of the disease. The following criteria were much more useful: the number of stools and their consistency, temperature, serum albumin, imaging criteria -cat scans and colonoscopies.
The decrease in the number of leukocytes during treatment with vancomycin and metronidazole can be also due to the side effects of these antibiotics and their side effects anticipating the potential side effects to vancomycin -neutropenia and agrunolocytosis -rare -between 1/10.000 and 1/1.000 cases and to metronidazole-leucopenia and granulocitopenia -less frequent -between 1/1.000 and 1/100 cases and agranuloytosis very rare -under 1/10.000 cases. When cancelling the treatment with vancomycin and metronidazole we discovered an increase in the number of leukocytes and neutrophils.
In conclusion, we emphasize effective intravenous medication in cases of the toxic megacolon from ICD and we consider necessary the performance of culture in anaerobiosis for CD as well as antibiogram with minimum inhibitory concentrations for vancomycin and metronidazole in severe cases or with clinical aggravation during treatment and reevaluating the indication of tigecycline from rescue therapy in associated therapy, first attempt, in ICD cases with toxic megacolon criteria.
The particularity of case presented
This case is an infection with Clostridium difficile in a immunocompetent men who presented clinical worsening of toxic megacolon with oral therapy with vancomycin and metronidazole, which performed favorably with injection therapy with tigecycline that raises the discussion related to the antibiotics sensitivity of the strain or superinfection with a high aggressiveness strain.
